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ov/omb' s Law. 


Charles Augustine De Cou/omb in 
178% measured the magnitudes 
of electric forces between two 


small char ged spheres 


He found the force depended on 
the magnitude of the char ges 


and the distance between them 


Consider two point charges 7; 
and 7: placed at distance’ 


apart. 


The two char ges exert force on 
each other along the line 


between them. 


The force is repulsive if the two 
char ges are the same sign, 
the force is attraction if the 
two char ges are the opposite 
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(b) Repulsion 
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(c) Attraction 
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Coulomb s Law 


Coulomb's law states that the magnitude of the electric 
force between two point char ges is directly 
proportional to the product of the char ges and 
jnwerselu proportional to the square of the distance 


between them. 


Consider two Pos ae g, and q, separated by a 


distance r,the elgctric force F between them ís given 


AS: 


Ais called the Coulomb constant 


— Example / 


What isthe magnitude of the Columbic force between two 
point char ges q, s-2UC and g,=+3.5pC separated from 


each other by a distance of 15cm in air? What is the 


nature of the force? 


Solution 
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Since the two char ges are unlike char ges, the force is 


attractive. 


—Coulomb’s law 


More general, the vector 


form of Cou/omb force is 


given by: 7,9,. 
/2 K, 2 r; 2: 
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is aunit vector directed F») (a) 


F Fig EZATT $ jexerts On g, 
Fís the force g, exerts on g, 
According to Newton's 3 Law, F,, = 


-F a 
lee 
This means that the magnitude of'F. l: tA) F21 are the same 


but acts in opposite directions. Hence, 


Although Coulomb's law describes only the interaction between 


two point char ges, the net force experienced by any char ge 


can be obtained by the Principle of Super position. 
Suppose ina system we have n char es (9, J» Jj» 9,/, the net 
force experienced by any char ge (say q,) is the vector sum of 


forces it will experience by interacting with other (n-1) 


char ges. According te the principle of super position, the net 
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— xample 2 See 


Calculate the net electric force exerted on a particle of 
char ge -4pC due to the influence of char ges +5yC and 
-IpC at a distance of 20cm and 50cm respectively from it. 


Hon pS 
Sol f F, 
4-——--—- 4 
/ 
S Fy 27. 
r,,70.2m 
SS 
r; 370.5 
p e jo oa 
PE e F a 4.5 N 


ya OF? 


The net force, F „= 4.0/N.T he -ve sign indicates that the 


net force ís an attractive force 


Example 5 


Two point char ges are located as shown in the fig. 


be/ow 
-2yC 


J/cm 


Find the electrostatic force the -2yC char ge exert on the 
pC char ge and the direction. 


ANIC ZZZ ,. 102A, ¢€2720 


——— 


“Example 4 
Find the position of g, so that it has net force egual to 


zero acting on ít. 
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"EXERCISES 


What is the magnitude of the columbic force between 


two point char ges of char ge +5 pC and +5 pC 
separated from each other by a distance of 50cm in 


free space. What is the nature of the force? 
Three char ges Q, -2pC (00)cm, Q, = 4 pC (0, 0)em 
and Q, = -5 pC (150)cm acts on one another. Find the 


magnitude of the total electric force and the angle 
that the total electric force makes with the positive 


N-@N/S. 


